In vivo sequential study of skeletal muscle capillary permeability in diabetic rats: effect of anthocyanosides.
Alterations in the capillary filtration of macromolecules are well documented in diabetic patients and experimental diabetes. Various flavonoids including anthocyanosides and ginkgo biloba extracts have been shown to be effective against experimentally induced capillary hyperfiltration. The aim of the present study was to test the effects of anthocyanosides on capillary filtration in diabetic rats. For this purpose, we have validated the use of our previously described in vivo method for measurement of the capillary filtration of albumin (CFA) in rats. Male Wistar rats with streptozotocin (STZ)-induced diabetes were randomized in 3 groups to receive either ginkgo biloba (group A), Vaccinium myrtillus (group B), or no treatment (group C). The isotopic test of CFA consisted of intravenously injecting 99mtechnetium-labeled albumin, inducing venous compression on a hindquarter, and measuring radioactivity externally on the limb before, during, and after removal of venous compression. After removal of the tourniquet, the radioactivity curve decreased. Interstitial albumin retention (AR) and the ratio of the amplitudes of the low- and high-frequency peaks (LF/HF ratio), an index of lymphatic function obtained by the fast Fourier transform of the last part of the radioactivity curve, were calculated. In STZ-treated animals, the isotopic test was performed at a mean age of 97 days (time 1) and after 6 weeks (time 2) and 12 weeks (time 3) of treatment, ie, 6 and 12 weeks after time 1. At time 1, AR was significantly higher in the 3 diabetic groups than in the control rats, without a significant difference between these groups. In group B, AR decreased significantly (P = .015) at times 2 and 3. In group C, AR increased significantly (P < .0005) from time 1 to time 3. In group A, AR increased slightly (NS) between time 1 and time 3. In groups A and C, the LF/HF ratio significantly increased with time (P < .0005) and the levels at time 3 were significantly higher versus control rats (P < .0001). In group B, the LF/HF ratio remained unchanged from time 1 to time 3 and similar to the values found in the control rats. In conclusion, these data show that (1) this new in vivo noninvasive method can be used to study CFA in skeletal muscle in diabetic rats, (2) it is reproducible and may be repeated over several months to evaluate spontaneous microcirculatory changes, and (3) anthocyanosides appear to be effective in preventing the increase in CFA and the failure of lymphatic uptake of interstitial albumin in diabetic animals.